Spontaneous primary epithelial neoplasms of the intestinal tract occurred in 6/682 (0.9%) male and 11694 (0.19'0) female Sprague-Dawley rats. Six of 7 neoplasms were adenocarcinomas, and 1 of 7 was an adenoma. Metastasis to the liver or lung occurred in 3 of the rats with adenocarcinoma. These findings are consistent with those reported for female Sprague-Dawley rats and for males and females of other strains over the past 25 years. The intestinal neoplasm incidence in males exceeded that reported for other Sprague-Dawley males with one exception, reported 30 years ago.
INTRODUCTION
In the past 3 decades, reports of epithelial neoplasms involving the small or large intestine of Sprague-Dawley rats have been rare. Of the first reports (7, 8) , 2 adenocarcinomas were found in the small intestine of male Sprague-Dawley rats. Later reports (1, 2, 6) included no small or large intestinal neoplasms in Sprague-Dawley rats. The purpose of this communication is to report the natural incidence of intestinal neoplasms observed in aged male and female Sprague-Dawley rats employed in 2 concurrent corticosteroid carcinogenicity studies in our laboratory.
MATERIALS AND METHODS
A total of 1,400 virus-and antibody-free Cr1:CD BR rats (100-130 g), 4 to 6 weeks old, were employed. One control group and 6 treatment groups were each comprised of 100 males and 100 females. Of these, 1,376 (682 males and 694 females) were examined. Rats were housed individually in suspended wire-bottomed, stainless steel cages and maintained in 2 separate rooms controlled for temperature, humidity, and light cycle. Triweekly, animal racks were rotated clockwise in the room, and each row of cages in each rack was moved down 1 row, with the bottom row moved to the top. Deionized well water and commercial rodent chow (Cer- tified Rodent Chow no. 5002, Purina Mills, St. Louis, MO), either with or without test material, were provided ad iibittim. Rats killed moribund, those dying spontaneously and those killed after 2 years on study were necropsied. Rats were killed using carbon dioxide asphyxiation followed by exsanguination via cardiocentesis for hematology and severance of axillary vessels. The intestinal tract including rectum was removed en bloc, filled with 50-100 ml of 10% neutral buffered formalin using a syringe and 18 gauge dosing needle, then placed in a large volume of formalin. Gross lesions were noted at necropsy or during postfixation examination by a veterinary pathologist. Lesion sections were routinely processed in paraffin, sectioned at 5 pm, stained with hematoxylin and eosin (H&E), and examined microscopically. Intestinal neoplasms were observed in untreated rats and in treated rats. Neoplasms in treated rats were scattered among control 'and :!(eatment groups, with 4 intermediate-dosegroup males combrising slightly more than half of those reported. There was no evidence oftreatmentrelated intestinal mucosal hyperplasia or any other lesions in rats of this report. Therefore, these neoplasms were judged to be spontaneous in origin and unrelated to administration of any concentration of drug.
RESULTS AND DISCUSSION
Examination of 1,376 rats revealed 7 (6 males and 1 female) with intestinal epithelial neoplasms 253 TOXICOLOGIC PATHOLOGY (Table I) , for an overall incidence of 0.5%. Of the 6 males, 4 (0.6%) had an adenocarcinoma of the small intestine, 1 (0.1%) had an adenocarcinoma of the large intestine, and 1 (0.1%) had an adenoma of the small intestine. One female (0.1%) had an adenocarcinoma of the small intestine.
Among the 6 males with intestinal neoplasia (Table I), the deaths of 2 (M6434, M4659) were considered a direct effect of intestinal adenocarcinoma and/or metastases to the liver and/or lung. Two other males (M4666, with adenoma of the small intestine, and M4553, with adenocarcinoma of the large intestine) either died or were killed in poor condition on study day 66 1 because of severe prostatitis. Another male (M4278), killed on day 534, had a malignant granular cell tumor of the brain and an incidental adenocarcinoma of the small intestine. The longest surviving affected male (M4483), killed at termination of the study (day 732), had an adenocarcinoma of the small intestine with metastasis to the liver. The first observed intestinal adenocarcinoma occurred in female rat F4904, killed on day 474 because of chronic progressive glomerulonephropathy; necropsy also revealed an incidental pituitary adenoma.
In this study the small intestine (6/7) was more frequently involved with epithelial neoplasia than the large intestine ( 1/7), and malignant neoplasms (6/7) accounted for 86% of intestinal epithelial neoplasms. Each rat with intestinal epithelial neoplasia had 1 or more additional neoplasms (Table I) .
Two intestinal adenocarcinomas (M4659, M4483) were observed at necropsy; the remaining neoplasms were found after fixation during trimming. One neoplasm (Fig. la) was seen grossly.as a pale annular thickening of the small intestinal wall, 1.5 cm x 2.0 cm x 0.5 cm, with a nearly transparent adjacent intestinal wall. Microscopic features (Fig.  1 b, c) of this neoplasm included marked destruction of normal architecture with desmoplastic stroma surrounding individual invasive glands. There was loss of cellular polarity, marked cytologic atypia, and occasional formation of solid nests of cells. Neoplastic epithelial cells metastasized to the lung, where they formed small intravascular and perivascular nests, and to the liver, where more extensive extravascular growth occurred.
Another neoplasm (Fig. 2a ) was a bulbous enlargement (-2.0 cm diameter) of the small intestine with a dark, pitted, cut surface. Microscopically, this neoplasm consisted of proliferated epithelial cells and scanty stroma, forming an invaginated mass in the lumen, with a normal-appearing adjacent intestinal wall (Fig. 2b) . It was further characterized by marked proliferation of mucosal epithelial cells, pleomorphic nuclei, and unclear polarity. There was invasion of the muscularis mucosa, where disorganized glands surrounded by reactive fibrous tissue were observed (Fig. 2c) . The neoplasms of Figs. l a and 2a metastasized to the liver, as well (Fig. lc) . The light microscopic morphology of intestinal epithelial neoplasms of this report was generally sim-ilar to that described for naturally occurring adenoma and adenocarcinoma found in man (3) and adenocarcinoma in Sprague-Dawley rats (7, 8) .
The remaining small intestinal adenocarcinomas had several of the microscopic features described above, and 1 (M6434) metastasized to the lung (Fig.  FIG. 2.-(a) Gross appearance of the cut surfaces of the adenocarcinoma (M4483). The neoplasm has a smooth, ovoid, firm, slightly dark outer structure and pitted irregular dark cut surface. Bar = 0.8 cm. (b) Low magnification photomicrograph of the adenocarcinoma of Fig. 2a depicts the proliferated epithelial mass ofthe neoplasm, with scanty stroma, invaginated into the intestinal lumen, and normal appearing adjacent intestinal wall. H&E. x 2.4. (c) Higher magnification photomicrograph ofFig. 2b showing adenocarcinoma with marked proliferation of epithelial cells, mitoses, pleomorphic nuclei, and loss of polarity. H&E. x144.
3). The adenocarcinoma (Fig. 4) ofthe large intestine (M4553) also had many features described for-its counterpart in the small intestine, being locally invasive, and showing prominent goblet cell hyper-plasia and large amounts of mucin in cells and in lumens of invasive disorganized glands. The adenoma of the small intestine (M4666) was intramucosal, lacked mitotic figures, and consisted of moderately dysplastic and hyperplastic enlarged epithelial cells forming glandular structures surrounded by reactive fibrous connective tissue (Fig. 5a, b ).
Because so few naturally occumng intestinal epithelial neoplasms have been reported in any rat strain, their development remains obscure. Of the intestinal neoplasms reported here, all were found in the 2nd year of 2-year studies. Those judged incidental to death occurred between 476 and 732 days (scheduled termination). The 2 intestinal adenocarcinomas thought to be the cause of death or morbidity occurred late in the study (637-672 days). The 2-year survival rate among rats of this study was 24% for males and 34% for females. Intestinal epithelial neoplasms may require a long development period, but there is insufficient evidence in the literature and in this study to define their biological behavior. There was no morphologic light microscopic evidence of a progression of antecedent spontaneous or treatment-related alterations such as ulceration, inflammation, cyst or polyp formation, parasitism, or epithelial hyperplasia in any of these or other rats of the study.
The incidence of intestinal epithelial neoplasms reported here for Sprague-Dawley females is similar to previous reports for this (6-8) and other strain (4, 5) females where the incidence was 0. The incidence of intestinal epithelial neoplasms in males in this report ( 0 . 9~~) was greater than the 0.1% (7) it was less than the 2.3% (8) reported 30 years ago. It was also greater than the 0.1% incidence reported for Osborne-Mendel 
